Thermostable alanine racemase. Its structural stability.
The gene encoding thermostable alanine recemase from Bacillus stearothermophilus was cloned and expressed in E. coli. The enzyme was purified to homogeneity from cell extracts of E. coli carrying a plasmid designated pICR4. The alanine racemase gene sequenced was found to contain an open reading frame of 1158 nucleotides. The molecular weight of the enzyme subunit was estimated to be 43,341. The alpha-helical and beta-structure contents were calculated to be about 34 and 26%, respectively, from CD data. CD measurements of the denaturation process of enzyme by guanidine hydrochloride showed the presence of a stable intermediate during the denaturation. Limited proteolysis with subtilisin resulted in the formation of two dissimilar peptide fragments with molecular weights of about 28,000 and 13,000 in the early stage of the digestion. These suggest that the enzyme subunit is composed of two structurally dissimilar domains connected by a short polypeptide (residues 258-266), which first suffers the limited proteolysis. However, the enzyme retained almost full activity and the conformation indistinguishable from the intact protein even when it was proteolytically hydrolyzed to more than 10 fragments.